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SIMULATED DEGRADATION FEATURES 
FOR REMOTELY CONTROLLED VEHICLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of US. application Ser. 
No. 11/331,734 ?led Jan. 13, 2006, now US. Pat. No. 7,607, 
961, the disclosure of which is incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The invention relates to remotely controlled 
vehicles. 
[0004] 2. Background Art 
[0005] Remotely controlled vehicles are often utilized by 
enthusiasts and children for play and entertainment. 
Remotely controlled vehicles simulate the control of real life 
vehicles, such as automobiles, aircrafts, water crafts, or the 
like. 

SUMMARY OF THE INVENTION 

[0006] An embodiment of the present invention provides a 
remotely controlled vehicle with a housing and a propulsion 
device on the housing for translating the vehicle. A receiver is 
provided on the housing in communication with the propul 
sion device for receiving signals from a remote control and for 
controlling the propulsion device. A body is provided having 
at least one translatable body component adapted for transla 
tion from a ?rst position to a second position upon impact of 
the vehicle for simulating an appearance of a damaged 
vehicle. 
[0007] Another embodiment of the present invention is to 
provide a remotely controlled vehicle having a housing, with 
a propulsion device on the housing for translating the vehicle, 
and a receiver provided on the housing for receiving signals 
from a remote control. A controller is in communication with 
one of the receiver and the propulsion device for controlling 
the propulsion device. The controller alters control of the 
propulsion device to simulate operation of a vehicle requiring 
maintenance. 
[0008] Yet another embodiment of the present invention is 
to provide a computer-readable medium having computer 
executable instructions for performing a method comprising 
a step of receiving a signal associated with manually input 
controls for driving a remotely controlled vehicle. A signal is 
transmitted to a propulsion device of the vehicle correspond 
ing to the manually input controls. A modi?ed signal is trans 
mitted to the propulsion device associated with the manually 
input controls to simulate a vehicle requiring maintenance. 
[0009] The above embodiments, and other embodiment, 
aspects, objects, features, and advantages of the present 
invention are readily apparent from the following detailed 
description of embodiments of the invention when taken in 
connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a perspective view of a remotely controlled 
vehicle in accordance with the present invention; 
[0011] FIG. 2 is a perspective view of the remotely con 
trolled vehicle of FIG. 1, illustrated with a body removed 
therefrom; 
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[0012] FIG. 3 is a partially explodedperspective view of the 
remotely controlled vehicle of FIG. 1; 
[0013] FIG. 4 is an enlarged, partial section view of the 
remotely controlled vehicle of FIG. 1, taken along a connec 
tion of a body component to the body of the vehicle; 
[0014] FIG. 5 is a bottom plan view of the body of the 
remotely controlled automotive vehicle of FIG. 1; 
[0015] FIG. 6 is another enlarged section view of the auto 
motive vehicle of FIG. 1, illustrating another connection of a 
body component to the body of the vehicle; 
[0016] FIG. 7 is a bottom plan view of another body ofa 
remotely controlled vehicle in accordance with the present 
invention; 
[0017] FIG. 8 is a bottom plan view of a chassis of a 
remotely controlled vehicle for utiliZation with the body of 
FIG. 7; 
[0018] FIG. 9 is an enlarged partial section view of a latch 
mechanism of the remotely controlled vehicle of FIGS. 7 and 
8; 
[0019] FIG. 10 is a bottom plan view of another body for a 
remotely controlled vehicle in accordance with the present 
invention, the body may be utiliZed with the chassis of FIG. 8; 
[0020] FIG. 11 is a schematic view of a remotely controlled 
vehicle in accordance with the present invention; 
[0021] FIG. 12 is a switch for utiliZation with the remotely 
controlled vehicle of FIG. 10; 
[0022] FIG. 13 is a schematic diagram of a remote control 
in accordance with the present invention; 
[0023] FIG. 14 is a schematic view of a remotely controlled 
vehicle in accordance with the present invention; 
[0024] FIG. 15 is a perspective view of a portion of a 
suspension assembly for a remotely controlled vehicle in 
accordance with the present invention; 
[0025] FIG. 16 is a ?owchart for computer-executable 
instructions for a computer-readable medium in accordance 
with the present invention; 
[0026] FIG. 17 is another ?owchart for computer-execut 
able instructions for a computer-readable medium in accor 
dance with the present invention; 
[0027] FIG. 18 is a ?owchart for a method for playing a 
game in accordance with the present invention; 
[0028] FIG. 19 is another ?owchart for another method for 
playing a game in accordance with the present invention; 
[0029] FIG. 20 is yet another ?owchart for another method 
for playing a game in accordance with the present invention; 
and 
[0030] FIG. 21 is yet another ?owchart for computer-ex 
ecutable instructions for a computer-readable medium in 
accordance with the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0031] As required, detailed embodiments of the present 
invention are disclosed herein; however, it is to be understood 
that the disclosed embodiments are merely exemplary of the 
invention that may be embodied in various and alternative 
forms. The ?gures are not necessarily to scale; some features 
may be exaggerated or minimiZed to show details of particu 
lar components. Therefore, speci?c structural and functional 
details disclosed herein are not to be interpreted as limiting, 
but merely as a representative basis for the claims and/or as 
representative basis for teaching one skilled in the art to 
variously employ the present invention. 
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[0032] With reference noW to FIG. 1, a remotely controlled 
vehicle embodiment is illustrated in accordance With the 
present invention and is referenced generally by numeral 30. 
The vehicle 30 is illustrated as an automobile, hoWever the 
invention contemplates that any vehicle may be utiliZed in 
accordance With the present invention, including aircrafts, 
Watercrafts, ?gurines, animals, or the like. 
[0033] The vehicle 30 is remotely controlled from a remote 
control 32, Which is in communication With the vehicle 30 for 
controlling operations of the vehicle 30. Although the remote 
control 32 is illustrated With an antenna 34 and the vehicle is 
illustrated With an antenna 3 6, the invention contemplates that 
the remote control 32 may communicate With the vehicle 30 
by other forms of communication, including hard Wiring, or 
the like. 
[0034] The remotely controlled vehicle depicted in FIG. 1 
represents a race car such as a stock car. Of course, any 

vehicle is contemplated in accordance With the present inven 
tion. For example, a vehicle modeled after a demolition derby 
car Would be Well-suited for the bene?ts and advantages of 
the present invention. The vehicle 30 has a vehicle body 38 
that provides the vehicle 30 With its aesthetic appearance. 
Accordingly, various vehicle bodies may be provided for 
utiliZation With the remotely controlled vehicle 30, such as 
various automobiles, race cars, futuristic vehicles or the like. 
The vehicle body 38 is mounted to a vehicle chassis 40 that 
may include, for example, four Wheels 42, 44, 46, 48. The 
vehicle body 38 potentially includes a mounting hole pattern 
49 and the chassis 40 has a corresponding mounting hole 
pattern for interchanging various vehicle bodies 38 to the 
chassis 40. 
[0035] The vehicle 30 includes a receiver, Which receives 
signals from the remote control 32 for directing the vehicle. 
Although various vehicle operating conditions are contem 
plated by the present invention, various features of the present 
invention are set forth beloW With reference to a remote con 

trol, such as the remote control 32 that is depicted With a speed 
control lever 50 and a steering control lever 52 for manually 
controlling speed and steering of the vehicle 30. 
[0036] With reference to FIG. 2, the vehicle 30 is illustrated 
With the vehicle body 38 removed thereby exposing the 
vehicle chassis 40. As discussed above, the chassis 40 may 
include a hole mounting pattern 53 for receiving the vehicle 
body 38 or other various vehicle bodies. The chassis 40 
includes a housing Which may contain the receiver for receiv 
ing the signals from the remote control 32. Further, the chas 
sis 40 houses a propulsion device for translating the vehicle 
30. For the particular embodiment, the propulsion device 
drives the rear Wheels 46, 48 and steers the front Wheels 42, 44 
in any suitable manner. 

[0037] For example, the propulsion device may include a 
poWer source such as a direct current (DC) battery pack for 
poWering a motor, Which drives the rear Wheels 46, 48 
through a gearbox for reducing the speed from the motor and 
increasing the torque from the motor. A second motor may be 
provided for controlling the steering of the front Wheels 42, 
44. Thus, the user may remotely control the vehicle 30 by 
operating the speed control lever 50 for driving the rear 
Wheels 46, 48, While concomitantly steering the vehicle 30 by 
actuating the steering control lever 52 such that the steering 
motor causes the front Wheels 42, 44 to each pivot relative to 
the chassis 40. 
[0038] Similar to prior art remotely controlled vehicles, the 
remote controlled vehicle 30 may include a suspension sys 
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tem for suspending the chassis 40 and vehicle body 38 relative 
to the Wheels 42, 44, 46, 48 for dampening vibrations 
imparted thereto. Additionally, a bumper frame may be pro 
vided on the front and/or rear of the chassis 40 as depicted by 
the front end bumper frame 54 for absorbing front end or rear 
end impacts, Which are associated With remotely controlled 
vehicles. 
[0039] Since remotely controlled vehicles are often utiliZed 
for competition, such as races, demolition derbies or the like, 
the remote controlled vehicle 30 is provided With simulated 
degradation features characteristic of a damaged vehicle or 
vehicle requiring maintenance to thereby add additional fac 
tors to the competition, Which are typically associated With 
real life competitions.Accordingly, the vehicle body 38 of the 
vehicle 30 is provided With a series of translatable body 
components, Which are a?ixed to the body 38 under normal 
condition, but are translated to a second position, Which may 
include a removed position, relative to the vehicle body 38 
upon impact. 
[0040] More speci?cally, the vehicle body 38 may include 
a series of body components that are deployable from the 
vehicle body 38 upon impact. Therefore, impacts to the 
vehicle 30 cause the vehicle 30 to lose a body component 
thereby providing an appearance of a damaged vehicle. Fur 
ther, loss of body components may hamper the aerodynamics 
of the vehicle 30 thereby adding dif?culty to the competition. 
Further, loss of vehicle body components upon a ?eld of 
competition, such as a track, may provide neW obstacles for 
competitors. 
[0041] Additionally, various games may be incorporated 
into a competition. For example, a pair of vehicles 30 may be 
utiliZed for a demolition derby Whereby the ?rst competitor to 
lose all deployable components of the associated vehicle 
body 38, may result in a programmed shutdoWn, and there 
fore, that competitor loses the competition. Alternatively, the 
users may race the vehicles 30, hoWever, if a vehicle loses a 
prede?ned number of deployable body components during a 
race, then that user must forfeit the race. Of course, various 
other games may be contemplated Within the spirit and scope 
of the present invention. 
[0042] Various deployable vehicle body components are 
contemplated in accordance With the present invention. For 
the stock car embodiment illustrated in FIGS. 1 and 2, the 
vehicle 30 may have deployable components that typically 
undergo damage or are subjected to removal during conven 
tional stock car racing. For example, the remotely controlled 
vehicle 30 may be provided With a deployable hood 56, side 
panels 58, 60 and a rear panel 62, Which may include a rear 
bumper, decklid and/ or spoiler. 
[0043] Referring noW to FIG. 3, an exemplary vehicle body 
38 is illustrated partially exploded With the deployable hood 
56 removed therefrom. Vehicle hoods often undergo damage 
associated With a front end impact, Wherein a front bumper or 
bumper frame of the vehicle is deformed thereby Weakening 
or breaking a connection of the hood to the vehicle Whereby 
air collects under the hood and removes the hood from the 
vehicle. A similar condition is simulated by the vehicle body 
38. 
[0044] The hood 56 includes a pair of tabs 64 Which are 
received in corresponding slots 66 Within the vehicle body 38 
beneath a hood opening. The hood 56 is also provided With a 
striker 68 for engaging a latch mechanism 70 of the vehicle 
body. A pair of leaf springs 72 may be provided beneath the 
hood 56 on the vehicle body 38 for biasing the hood 56 to a 
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deployed orientation. Thus, upon disengagement of the latch 
mechanism 70, the leaf springs 72 Will assist ejection of the 
hood 56 from the vehicle body 38. Although leaf springs 72 
are illustrated and described, the invention contemplates any 
biasing member Within the spirit and scope of the present 
invention. Leaf springs 72 are utiliZed for providing a stream 
lined appearance With the hood opening of the vehicle body 
38, Which may be less noticeable then other springs such as 
coil springs When the hood 56 becomes disassociated. 
[0045] The latch mechanism 70 is con?gured to release the 
striker 68 of the hood 56 upon a front end impact. Accord 
ingly, a front bumper fascia 74 of the vehicle body 38 is 
translatable relative to the vehicle body 38 for actuating the 
latch mechanism 70 upon impact. 
[0046] Referring noW to FIG. 4, the latch mechanism 70 is 
illustrated in partial section for depicting the cooperation of 
the hood 56, latch mechanism 70 and the vehicle body 38. The 
latch mechanism 70 includes a hook member 76 pivotally 
connected to the bumper frame 54. An extension coil spring 
78 is connected to the hook member 76 and the chassis 40 for 
urging the hook member 76 to a latched position by pulling 
the hook member 76 rearward relative to the vehicle 30. The 
hook member 76 includes an inclined leading edge 80 so that 
as the hood 56 is being assembled to the vehicle body 38, the 
striker 68 engages the leading edge 80 and urges the hook 
member 76 to an unlatched position. Once the striker 68 is 
translated past the leading edge 80, the extension coil spring 
78 urges the hook member 76 to the latched position thereby 
retaining the hood 56 upon the vehicle body 38. 
[0047] The front bumper fascia 74 includes a pair of slots 
82 on lateral sides of the bumper fascia for engaging lateral 
distal ends of the bumper frame 54 for retaining the bumper 
fascia 74 to the bumper frame 54. An actuator tab 84 is 
provided Within the bumper fascia 74 extending inWard for 
engaging an opposed distal end of the hook member 76. The 
extension coil spring 78 urges the loWer distal end of the hook 
member 76 into engagement With the actuator tab 84 such that 
the bumper fascia 74 is at a forWard most orientation relative 
to the bumper frame 54. Upon impact, the front bumper fascia 
74 is actuated rearWard as indicated by the linear arroW in 
FIG. 4, thereby causing the hook member 76 to rotate clock 
Wise as illustrated by the arcuate arroW in FIG. 4 about pivot 
pin 75 to an unlatched position Whereby the hood 56 is ejected 
from the vehicle body 38. The extension coil spring 78 may be 
siZed to require an impact of a prede?ned momentum such 
that incidental contact of the bumper fascia 74 does not 
deploy the hood 56. 
[0048] With reference noW to FIG. 5, the vehicle body 38 is 
illustrated from its underside With the side panels 58, 60 and 
the rear panel 62 disassembled from the vehicle body 38. 
Unlike the hood 56, the side panels 58, 60 and the rear panel 
62 are deployable upon direct impact to these components 58, 
60, 62. Each of the deployable panels 58, 60, 62 includes a 
pair of strikers 86 for receipt With a corresponding latch 
socket 88 provided on the vehicle body 38. Additionally, a 
series of leaf springs 90 are provided on the vehicle body 38 
for biasing the body panels 58, 60, 62 respectively aWay from 
the vehicle body 38 so that upon disengagement of the strikers 
86 from the latch sockets 88, the leaf springs 90 assist in 
ejection of the associated body panel 58, 60, 62. 
[0049] The invention contemplates various deployable 
body components for various remotely controlled vehicles 
Within the spirit and scope of the invention; and one having 
ordinary skill in the art of the present invention may employ 
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the teachings of the present invention in various embodiments 
of the invention not speci?cally illustrated or described 
herein. 
[0050] Referring noW to FIG. 6, one of the latch sockets 88 
is illustrated in cross section. Each striker 86 includes a 
bracket 92 extending from the corresponding panel 58, 60, 
62. A pin 94 extends transversely from the bracket 92 for 
receipt Within a path 96 formed Within each latch socket 88. 
[0051] The path 96 is a similar to a toggle button path, 
Which is conventionally utiliZed in toggle buttons With a 
closed path for repeat actuations. As the pin 94 is inserted 
Within the path 96 it engages a fork 98 in the path Which 
causes the pin 94 to folloW one of tWo divergent paths, as 
indicated by the arroW in FIG. 6. The leading edge on the fork 
98 causes the pin 94 to folloW the uppermost of the divergent 
paths. Upon reaching a ?rst forWard peak 100 in the path 96, 
the translation of the pin 94 into the socket 88 reaches a limit 
of travel. Upon release of a force to the panel 58, 60, 62 during 
assembly, the leaf springs 90 urge the panel 58, 60, 62 aWay 
from the socket 88 such that the pin 94 is received Within a 
concave recess 102 Within the path 96. Thus, the body panel 
58, 60, 62 is oriented in an assembled orientation of the 
vehicle body 38. 
[0052] Upon receiving an impact as indicated by the linear 
arroW in FIG. 6, the pin 94 engages an inclined surface of a 
fork 104 Within the path 96 thereby urging the pin 94 to a 
second forWard peak 106 Within the path 96. Upon release of 
the impact, the leaf springs 90 urge the body panel 58, 60, 62 
aWay from the latch socket 88 such that the pin 94 folloWs the 
path 96 past the fork 98 and out of the socket 88 for discon 
necting or unlatching the striker 86 from the latch socket 88. 
Accordingly, the associated body panel 58, 60, 62 is deployed 
from the vehicle body 38. 
[0053] The invention contemplates employing translatable 
body components that may be retracted relative to the vehicle 
body for depicting a damaged or dented vehicle, Without 
deploying body components from the vehicle body. With 
reference noW to FIG. 7, an elastomeric unitary vehicle body 
108 is illustrated in accordance With the present invention. 
The vehicle body 108 is illustrated from the underside for 
revealing components therein. The vehicle body 108 provides 
a unitary vehicle body appearance When vieWed externally 
from the associated remotely controlled vehicle. The vehicle 
body 108 includes a series of body panels that are deformable 
relative to the vehicle body, such as a bumper 110, side panels 
112, 114 and a rear bumper 116. Each of these body panels 
110, 112, 114, 116 are provided With a striker 118 Within the 
vehicle body 108. 
[0054] The vehicle body 108 may include a mounting pat 
tern 119 for fastening the vehicle body 108 to an associated 
chassis, such as chassis 120 illustrated in FIG. 8 With corre 
sponding mounting pattern 122. The vehicle body 108 is ?xed 
relative to the chassis 120, such that impacts to the panels 110, 
112, 114, 116 cause the strikers 118 to translate relative to the 
vehicle body 108. Accordingly, a series of latch mechanisms 
124 are provided on the chassis 120. 

[0055] With reference to FIG. 9, after the associated body 
panel has received an impact in a direction of the linear arroW, 
the striker 118 engages a leading edge 126 of a hook member 
128 of the latch mechanism 124. The hook member 128 is 
pivotally connected to the chassis 120 and is biased to the 
latched position by a compression coil spring 130 provided 
betWeen a distal end of the hook member 128 and the chassis 
120. Thus, after impact to the associated panel 110, 112, 114, 
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116, the panel is maintained in the deformed position due to 
the striker engagement With the latch mechanism. The striker 
118 may be disengaged from the latch mechanism 124 by 
pressing the distal end of the hook member 128, Which is 
readily accessible from the underside of the chassis 120. 

[0056] In FIG. 10, an alternative vehicle body 132 is illus 
trated in accordance With the present invention. The vehicle 
body 132 is deformable similar to the vehicle body 108 at 
FIG. 7. However, each panel 110, 112, 114, 116 ofthe vehicle 
body 132 is provided as a linkage With a pair oflinks 134, 136 
pivotally connected to the vehicle body 132 and pivotally 
interconnected to each other. A pivotal connection is provided 
on the link 134 and a slot is formed in the link 136 so that the 
links 134, 136 can be pivoted inWard relative to the vehicle 
body 132 until the striker 118 engages a corresponding ledge 
mechanism 124. 

[0057] Referring noW to FIG. 11, the remotely controlled 
vehicle 30 is depicted schematically for illustrating controls 
of the vehicle 30. The vehicle 30 includes a receiver 138 for 
receiving signals transmitted from the remote control 32. The 
remote control may transmit a signal over a radio frequency 
With various pulse patterns for indicating various signals such 
as forWard, reverse, left, right, or a combination thereof These 
signals may be transmitted from the antenna 34 of the remote 
control 32 and correspondingly received by the antenna 36 of 
the vehicle 30 and conveyed to the receiver 138. 

[0058] The receiver 138 is in communication With a con 
troller 140 of the vehicle 30. The controller 140 may be an 
integrated circuit, Which may be provided on a printed circuit 
board. The receiver 138 may also be incorporated into the 
integrated circuit or printed circuit board of the controller 
140. Manually input signals to the remote control 32 are 
conveyed to the receiver 138 of the remotely controlled 
vehicle 30. The signals that are received from the receiver 138 
are conveyed to the controller 140 for controlling operations 
of the vehicle. The controller 140 is in communication With a 
poWer source such as a battery 142 for poWering the operation 
of the vehicle 30. The controller is in communication With a 
drive motor 144 Which drives a transmission 146 for driving 
the rear Wheels 46, 48. The controller 140 is also in commu 
nication With a steering motor 148 that drives the steering 
linkage 150 for steering the vehicle. 
[0059] The vehicle 30 further includes a series of impact 
sensors for detecting an impact to the vehicle 30. Although 
various impact sensors may be utiliZed such as inertia 
sWitches and the like, a series of limit sWitches 152, 154, 156, 
158 may be provided on the chassis 40 for detecting an impact 
to the front bumper fascia 74, side panels 58, 60 or the rear 
panel 62. Each of the limit sWitches 152, 154, 156, 158 may 
be a conventional limit sWitch as illustrated in FIG. 12 With 
sWitch body 160 With a contact arm 162. The contact arm 162 
may be displaced from the chassis 40 for contacting a corre 
sponding translatable body component such as the front 
bumper fascia 74, side body panels 58, 60 or the rear panel 62 
so that upon impact the contact arm 162 is translated to 
engagement With the sWitch body 160 for sending a signal to 
the controller 140 indicating an impact at that location. The 
invention contemplates that limit sWitches 152, 154, 156, 158 
may be disposed at various locations along the vehicle body, 
and four locations are illustrated by Way of example. The 
invention also contemplates that impact sensors may be uti 
liZed With various vehicle bodies, for example vehicle body 
108 ofFlG. 7 and vehicle body 132 ofFlG. 10 may be utiliZed 
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With sWitches Wherein the contact arm 162 of the sWitch is 
actuated by the striker 118 of the vehicle body. 
[0060] The signals from the impact sWitches 152, 154, 156, 
158 may be utiliZed by the controller 140 for altering the 
controls of the vehicle 30 for simulating damage to the 
vehicle 30. For example, indication of a front end or rear end 
impact from sWitches 152 or 158 may each be utiliZed for 
reducing a speed of the vehicle 30 incrementally by, for 
example, ?ve percent. Alternatively, the impact signals may 
be utiliZed by the controller 140 for delaying controls of the 
drive motor 144 for simulating a faulty drivetrain. Impacts to 
the lateral sides of the vehicle 30, Which are indicated by 
sWitches 154, 156 may be utiliZed for simulating damage to 
steering of the vehicle 30 by altering controls to the steering 
motor 148. For example, steering in a particular direction may 
be delayed or may be utiliZed for altering a range of steering. 
In FIG. 11, Wheel 44 is indicated With a steering range in a 
right hand turn direction indicated by the angle 6. Upon 
receipt of an impact signal at sWitch 156 to the controller, the 
steering range in the right hand direction may be reduced to an 
angle 4) so that Wider turning radiuses are required by the 
vehicle 30. LikeWise, upon impact to the sWitch 154, a steer 
ing range in the left hand direction may be reduced from 6 to 
q) as Well. Alternatively, the impact signals from sWitches 154, 
156 may be utiliZed for delaying controls to the steering 
motor 148 to simulate damage to steering or loss of poWer 
steering or the like. 
[0061] The utiliZation of impact sWitches to alter or simu 
late degradation of the operation of the vehicle 30 may be 
utiliZed in combination With the translatable body component 
so that the vehicle 30 simulates the appearance of a damaged 
vehicle and the operation of a damaged vehicle. Alternatively, 
impact sensors may be utiliZed alone so that merely the opera 
tion of the vehicle 30 is altered Without altering the appear 
ance of the vehicle 30. Alternatively, impacts to the vehicle 
and simulated damaged panels may be unrelated. 
[0062] The impact conditions of the operation of the 
vehicle 30 may be reset manually. For example, the user may 
merely reassemble ejected body panels 56, 58, 60, 62, or in 
the employment of non-deployable panels, the user may actu 
ate the associated latch mechanism 124 for releasing the 
indented body panel 110, 112, 114, 116. Such manual reset 
ting of the impact conditions can be done after a competition 
betWeen users or during competition, to simulate a pit stop as 
is knoWn in professional racing. 
[0063] Referring noW to FIGS. 13 and 14, the remote con 
trol 32 is illustrated schematically in FIG. 13 and the remotely 
controlled vehicle 30 is illustrated schematically in FIG. 14. 
The remote control 32 includes a speed control 50 and a 
steering control 52, Which are manually actuated for convey 
ing signals through a transmitter 164, Which is in communi 
cation With the antenna 34. The remote control 32 may also 
include a controller 166 for communicating betWeen the 
manual controls 50, 52 and the transmitter 164. The controller 
166 may be an integrated circuit Which converts the signals 
from the manual controls 50, 52 to modulated pulses that are 
transmitted through a radio frequency from the transmitter 
164. The remote control 32 also includes a poWer supply 168 
such as a battery pack for poWering the remote control 32. 
[0064] With reference noW to FIG. 14, the remotely con 
trolled vehicle 30 includes the receiver 138, Which receives 
signals transmitted from the transmitter 164 at the remote 
control 32. The receiver 138 is in communication With the 
controller 140 for controlling the drive motor 144 and the 
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steering motor 148 for controlling operations of the vehicle 
30. A poWer supply 142 is provided for powering the opera 
tions of the vehicle 30. Various impact sensor such as 
sWitches 152, 154, 156, 158 are provided in communication 
With the controller 140 (or alternatively in communication 
With controller 166) for indicating impact conditions to the 
controller 140. 

[0065] The automotive vehicle 30 may be provided With 
further degradation characteristics. For example, a timer 170 
may be provided in the vehicle 30 for timing a period of 
operation of the vehicle 30. The timer 170 may be utiliZed to 
simulate use of fuel by the vehicle 30, Which is a common 
concern in professional racing. Thus, the timer 170 may be set 
for a predetermined amount of time requiring the user to stop 
the vehicle 30 in a simulated pit stop in order to refuel or reset 
the timer 170. The timer 170 may be provided by a separate 
chip or circuit Within the vehicle 30 or may be formed inte 
grally With an integrated circuit or printed board of the con 
troller 140. 

[0066] Various degradation operations may be utiliZed in 
cooperation With the timer 170. For example, upon reaching 
a predetermined time set in the timer 170, the controller 140 
may discontinue operation of the motors 144, 148. Alterna 
tively, the maximum speed of the drive motor 144 may be 
reduced Within a certain time range to simulate a vehicle that 
is running loW on fuel. 

[0067] The timer 170 may include a reset sWitch Which may 
be actuated manually to simulate a pit stop. Alternatively, the 
vehicle 30 may include a scale 171 in communication With the 
controller 140 and the receiver 138 for measuring an ampli 
tude of the signal transmitted by the transmitter 1 64. Upon the 
signal from the transmitter 164 reaching a prede?ned ampli 
tude, corresponding to the vehicle 30 being adjacent to the 
remote control 32, the scale 171 may reset the timer 170, or 
time may be added to the timer 170 gradually at a rate greater 
than the rate at Which time is reduced on the timer 170. In 
order to simulate a refueling operation, the user may control 
the vehicle 30 to return to the user to simulate a pit stop. Upon 
the scale 171 measuring an amplitude of the transmitter 164 
associated With a vehicle 30 being Within a certain range of 
the user, the timer 170 is reset or gradually increased to 
simulate a refueling of the vehicle. Thus, the user may have to 
budget his time or simulated fuel, Which is a common concern 
associated With professional racing. 
[0068] Instead of simulated fuel conditions being measured 
as a function of time, the simulated fuel conditions could be 
measured as a function of distance. The scale 171 may include 
an odometer for measuring a distance traveled by the vehicle 
30. Even further, the scale 171 may be a speedometer and the 
scale 171 and timer 170 may simulate fuel loss as a function 
of vehicle velocity and time. 
[0069] Alternatively, a designated pit stop may be provided 
in communication With the timer 170 for resetting the timer. 
The pit stop may include a proximity sensor for indicating a 
presence of the vehicle 30 during a simulated refueling opera 
tion. 

[0070] In order for the user to monitor the time limit of the 
timer 170, a transmitter 172 may be provided on the vehicle 
3 0 in communication With the controller 140. The transmitter 
172 may be a light source mounted on the vehicle body 38 for 
indicating a loW range of the timer 170, such as a loW fuel light 
Which may be vieWed by the user 32 at a distance from the 
vehicle 30. 
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[0071] Alternatively, a timer 174 may be provided in the 
remote control 32 in communication With controller 166, 
Which may be reset manually by the user for monitoring the 
time on the timer 170 of the vehicle 30. A gas gauge may be 
provided on the remote control 32 for illustrating the time as 
a simulated ?uid volume. Alternatively, the transmitter 172 of 
the vehicle 30 may transmit a signal upon a radio frequency 
that is received Within a receiver 176 of the remote control 32. 
The receiver 176 may be in communication With the control 
ler 166 for indicating to the user that the vehicle 30 is reaching 
a loW fuel condition. For example, a loW fuel light may be 
provided on the remote control 32. Alternatively, a timer 174 
may be provided on the remote control 32 that is synchro 
niZed With the timer 170 via signals transmitted from trans 
mitter 172 of the vehicle 30 and received by the receiver 176 
of the remote control 32 so that the user has a real-time 

indication of the simulated fuel level of the vehicle 30. 

[0072] The loW fuel simulation may be utiliZed alone or in 
combination With the simulated damage controls of the 
vehicle 30 by utiliZation of impact sensors. The simulated loW 
fuel condition of the vehicle 30 may also be utiliZed alone or 
in combination With the simulated aesthetic damage as dis 
cussed above With the various translatable body components. 

[0073] The invention also contemplates providing adaptive 
feedback to the user at the remote control 32. For example, the 
vehicle transmitter 172 may transmit signals indicative of 
conditions perceived by the vehicle 30. These signals may be 
received by the receiver 176 of the remote control 32. The 
controller 166 of the remote control 32 may process these 
signals for providing feedback to the user through a display 
screen or through physical manipulations imparted to the 
user. For example, vibrations may be imparted to the remote 
control 32 in response to an impact measured by the sWitches 
152, 154, 156, 158 in the vehicle 30 so that the user experi 
ences a corresponding motion or vibration. 

[0074] Additionally, the speed control 50 and the steering 
control 52 of the remote control 32 may include brakes, Which 
are applied in correspondence With degradation features to 
the vehicle 30. For example, a brake may be applied to the 
steering control 52 When the vehicle 30 is traveling at a high 
velocity or to apply a restraint in response to impacts to the 
vehicle 30. For example, if the steering of the vehicle 30 is 
limited in response to an impact, the steering control 52 may 
become di?icult to simulate a situation corresponding to 
When poWer steering fails in a vehicle and the user is required 
to overcome the steering linkage Without a poWer assist. Of 
course, other adaptive feedback features may be provided to 
the remote control 32 Within the spirit and scope of the present 
invention. 

[0075] With reference noW to FIG. 15, a suspension assem 
bly 178 is illustrated in accordance With the present invention. 
The suspension assembly 178 may be utiliZed on a Wheel such 
as the front left Wheel 42 of the vehicle 30. The Wheel 42 is 
mounted to a hub 180, Which is connected to the chassis 40 
through the suspension assembly 178 for suspending the 
chassis 40 relative to a medium of travel, such as an underly 
ing support surface upon Which the vehicle 30 travels. The 
suspension assembly 178 includes a strut 182, Which includes 
a vertical link 184 coupled for linear translation in a vertical 
direction to the hub 180. The coupling of the vertical link 184 
and the hub 180 may include a damper for damping vibrations 
from the Wheel 42 to the chassis 40. Additionally, a coil 
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compression spring 186 may be provided for absorbing 
forces imparted to the suspension assembly 178 such as 
jounces as the vehicle travels. 
[0076] A top portion of the strut 182 includes an upper 
control arm de?ned by a ?rst ball joint 188, which is coupled 
to the chassis 40 of the vehicle 30. The ball joint 188 is 
provided at the upper control arm for a spherical connection 
with the vehicle 30 thereby permitting both steering within a 
steering range, such as steering range 6, and angular adjust 
ment offset from vertical, which is often referred to as camber 
and is indicated in FIG. 15 by p. The upper control arm 
includes a rocker link 190 af?xed to the vertical link 184 for 
pivoting the vertical link 184 and the hub 180 relative to the 
vehicle 30 about the ball joint 188. The rocker link 190 
includes a ball joint 192 pivotally connected to a steering 
linkage 194. The steering linkage 194 is driven by the steering 
motor 148 which pivots the wheel 42 relative to the vehicle 
30. 

[0077] In response to an impact condition of the vehicle, the 
controller such as controller 140 of the vehicle 30, may adjust 
the camber angle of one of the wheels such as wheel 42 of the 
vehicle 30. Accordingly, the controller may be in communi 
cation with a camber control motor 196 mounted in the chas 
sis 40. The motor 196 drives a transmission such as a gearbox 
198 for imparting a reduced rotation to a driven link 200, 
which is pivotally mounted in the vehicle. The driven link 200 
is also pivotally connected to a lower control arm link 202. 
The lower control arm link 202 is translatably connected to 
the chassis 40 by a linear bearing 204. The lower control arm 
link 202 is also pivotally connected to a lower end of the 
vertical link 184 by another ball joint 206. Accordingly, in 
response to an impact signal, the controller may drive the 
motor 196 such that the camber angle p of the wheel 42 is 
offset continuously for a continuous disruption of the suspen 
sion of the vehicle 30 that causes the wheel 42 to wobble 
relative to the chassis 40. 

[0078] Alternatively, the motor 196 may drive the driven 
link 200 for oscillation about its pivotal connection such as 
the arcuate arrow in FIG. 15 for driving the lower control arm 
link 202 for reciprocation as illustrated by the linear arrow in 
FIG. 15. The back and forth may adjust the camber angle p 
offset from vertical in one direction, offset from vertical in 
both directions and incrementally for various suspension 
modi?cations for simulating a vehicle with a damaged or 
partially damaged suspension assembly. 
[0079] Referring now to FIG. 16, one of the various meth 
ods of the present invention is illustrated by way of a ?ow 
chart. The ?owchart at FIG. 16 illustrates steps performed by 
computer-executable instructions of a computer-readable 
medium such as instructions within the vehicle controller 
140. At block 208, a manual signal is received, which is input 
to the remote control 32 and transmitted to the vehicle 30. At 
block 210 the signal is transmitted to the propulsion device 
for translation of the vehicle. At block 212 an impact signal is 
received from an impact sensor indicative of an impact of the 
vehicle 3 0. At block 214 a modi?ed signal is transmitted to the 
propulsion device associated with the manual input controls 
to simulate operation of a damaged vehicle in response to 
receipt of the impact signal. 
[0080] The ?owchart of FIG. 16 is illustrated by way of 
example and is not limiting of the computer-readable medium 
of the present invention, which may be provided within the 
vehicle controller 140. For example, a signal may be received 
associated with another impact of the vehicle. A further modi 
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?ed signal may be transmitted to the propulsion device to 
simulate a further damaged vehicle. Additionally, a signal 
may be received associated with resetting of an impact con 
dition of a vehicle. An unmodi?ed signal may be transmitted 
to the propulsion device associated with the manual input 
controls. 
[0081] Referring now to FIG. 17 another ?owchart is illus 
trated in accordance with the present invention. The ?owchart 
of FIG. 17 illustrates a computer-readable medium having 
computer-executable instructions for forming a method with 
steps that ?ow from the ?owchart. At block 216, a signal is 
received associated with manually input controls for driving 
the remotely controlled vehicle. At block 218, a signal is 
transmitted to the propulsion device of the vehicle corre 
sponding to the manually input controls. At block 220 a time 
interval is counted; and at block 222 a modi?ed signal is 
transmitted to the propulsion device of the vehicle for simu 
lating a low fuel condition. 
[0082] Of course further steps may be contemplated within 
the scope of the present invention. As discussed above with 
reference to the controls of the vehicle 30, an amplitude of the 
signal associated with the manually input controls may be 
measured. Accordingly, an unmodi?ed signal may be trans 
mitted to the propulsion device, associated with the manually 
input controls, upon the signal associated with the manually 
input controls reaching a predetermined level. 
[0083] In view of the above disclosed features, various 
games may be derived from the remotely controlled vehicle 
30. For example, various competitions may be developed, 
such as races, demolition derbies, obstacle challenges or the 
like, which utiliZe some or all of the degradation features. 
Additionally, other products such as scaled demolition derby 
arenas or race tracks may also be employed. Pit stops may be 
provided alone or incorporated into arenas or tracks. 

[0084] Referring now to FIG. 18, a ?owchart is illustrated 
for a method for playing a game in accordance with the 
present invention. At block 224, a ?rst remotely controlled 
vehicle is provided. A second remotely controlled vehicle is 
provided at block 226. The remotely controlled vehicles com 
pete at block 228. At block 230, communication with one of 
the vehicles is impaired as a function of impact. Of course, 
communication of all vehicles may be impaired as a function 
of impact to the associated vehicle. 
[0085] With reference to FIG. 19, another ?owchart is pro 
vided for depicting a method for playing a game in accor 
dance with the present invention. A ?rst remotely controlled 
vehicle is provided at block 232 and a second remotely con 
trolled vehicle is provided at block 234. The ?rst and second 
remotely controlled vehicles compete at block 236. Commu 
nication of one of the vehicles is impaired as a function of 
time at block 238, thus simulating a low fuel condition or any 
other condition of a vehicle that simulates a requirement of 
maintenance. 
[0086] At FIG. 20, another embodiment for playing a game 
is summariZed by way of a ?owchart. A ?rst remotely con 
trolled vehicle is provided at block 240 and a second remotely 
controlled vehicle is provided at block 242. The ?rst and 
second remotely controlled vehicles compete at block 244. A 
body component of one of the vehicles is translated at block 
246 as a function of impact to aesthetically simulate damage 
to a vehicle. 

[0087] With reference now to FIG. 21, another method is 
illustrated, which is performed by computer-executable 
instructions in a computer-readable medium such as within 
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the controller 140 of the vehicle 30 or the controller 166 of the 
remote control 32. Although various methods are contem 
plated by the present invention, the method of FIG. 21 illus 
trates one method for a vehicle that has a timer or a scale for 

simulating a loW fuel level and has impact sensors at a front 
end, a rear end and both lateral sides of the vehicle. Of course, 
the invention contemplates any number or combination of 
degradation features such as simulated loW fuel and damage 
as a result of impacts to the vehicle. 

[0088] The method may begin at start block 248. At deci 
sion block 250, the controller determines Whether a manual 
signal is being received. If a manual signal has not been 
received, then decision block 250 is repeated. If a manual 
signal has been received, at decision block 252 the controller 
determines Whether a timer or scale has reached a maximum 

level corresponding With the simulated fuel empty condition 
of the vehicle. If the timer or scale have reached the maximum 
level, the method ends at end block 254. If not, the method 
continues to decision block 256. 

[0089] At decision block 256, it is determined Whether the 
timer or scale has reached a near maximum range associated 

With the loW fuel condition. If so, a maximum speed is 
reduced by ten percent at block 258. If not, the method con 
tinues to decision block 260. At decision block 260, the con 
troller determines Whether the vehicle has experienced a front 
end impact. If so, a degradation simulation may be performed 
such as a reduction of a maximum speed of the vehicle by, for 
example, ?ve percent at block 262. Then the method contin 
ues on to block 264. If there has not been a front end impact, 
the method continues to the decision block 264. 

[0090] At decision block 264, it is determined Whether the 
vehicle has experienced a rear end impact. If so, a maximum 
speed in reduced by ?ve percent at block 266 and then a 
decision at block 268 is determined. If not, decisionblock 264 
continues on to decision block 268. 

[0091] At decision block 268, the controller determines 
Whether the vehicle has experienced a left side impact. If the 
vehicle has experienced a left side impact, the left side steer 
ing angle is reduced by ten degrees at block 270. If not, block 
270 is avoided and the method continues to decision block 
272. 

[0092] At decision block 272, the controller determines 
Whether the vehicle 30 has experienced a right side impact. If 
so, the right side steering angle is reduced by ten degrees at 
block 274. If not, block 274 is avoided. 

[0093] At decision block 276, the controller determines 
Whether the vehicle has experienced impacts on all four sides. 
If so, the method ends at end block 280. If not, a signal is 
conveyed to the propulsion device at 282 communicating the 
manual signal received from the remote control 32. The signal 
may be modi?ed depending Whether the method performed 
the steps at blocks 258, 262, 266, 270 or 274. After the signal 
is conveyed to the propulsion device at block 282, the method 
is repeated at block 284. 

[0094] While embodiments of the invention have been 
illustrated and described, it is not intended that these embodi 
ments illustrate and describe all possible forms of the inven 
tion. Rather, the Words used in the speci?cation are Words of 
description rather than limitation, and it is understood that 
various changes may be made Without departing from the 
spirit and scope of the invention. 
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What is claimed is: 

1. A remotely controlled vehicle comprising: 
a housing; 

a propulsion device provided on the housing for translating 
the vehicle; 

a receiver provided on the housing for receiving signals 
from a remote control and conveying the signals to the 
propulsion device; 

a controller in communication With one of the receiver and 
the remote control for controlling the propulsion of the 
vehicle, and for altering the signals to the propulsion 
device to simulate operation of a vehicle requiring main 
tenance; and 

an impact sensor provided on the housing in communica 
tion With the controller for sending a signal to the con 
troller associated With an impact of the vehicle Wherein 
the controller alters control of the propulsion device 
after receipt of the impact signal; 

Wherein the propulsion device further comprises steering 
of the vehicle, and control of the steering is altered by the 
controller after receipt of the impact signal. 

2. The remotely controlled vehicle of claim 1 Wherein a 
steering angle range is lessened after receipt of the impact 
signal. 

3. The remotely controlled vehicle of claim 1 Wherein 
signals for controlling the steering are delayed after receipt of 
the impact signal. 

4. The remotely controlled vehicle of claim 1 further com 
prising at least one translatable body component in coopera 
tion With the impact sensor, the at least one translatable body 
component being adapted for translation from a ?rst position 
to a second position upon impact of the vehicle for simulating 
an appearance of a damaged vehicle that may require main 
tenance or for actuation of the impact sensor. 

5. The remotely controlled vehicle of claim 1 further com 
prising a timer for altering the control of the propulsion 
device after a prede?ned period of time. 

6. The remotely controlled vehicle of claim 1 Wherein the 
controller alters the signals in response to conditions that 
occur during the operation of the remotely controlled vehicle. 

7. The remotely controlled vehicle of claim 1 further com 
prising a suspension system for suspending the housing rela 
tive to a medium upon Which the housing travels, Wherein the 
suspension system is in communication With the controller 
and the suspension system is altered after receipt of the 
impact signal. 

8. The remotely controlled vehicle of claim 1 Wherein the 
impact sensor further comprises a limit sWitch. 

9. The remotely controlled vehicle of claim 1 Wherein the 
controller is provided in the housing in communication With 
the propulsion device and the receiver. 

10. The remotely controlled vehicle of claim 1 Wherein the 
propulsion device further comprises a motor for driving the 
vehicle, and control of the motor is altered by the controller 
after receipt of the impact signal. 

11. The remotely controlled vehicle of claim 10 Wherein a 
maximum velocity of the vehicle is lessened by the controller 
after receipt of the impact signal. 

12. The remotely controlled vehicle of claim 10 Wherein 
control signals to the motor are delayed after receipt of the 
impact signal. 
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13. A remotely controlled vehicle comprising: 
a housing; 
a propulsion device provided on the housing for translating 

the vehicle; 
a receiver provided on the housing for receiving signals 

from a remote control and conveying the signals to the 
propulsion device; 

a controller in communication With one of the receiver and 
the remote control for controlling the propulsion of the 
vehicle; 

an impact sensor provided on the housing in communica 
tion With the controller for sending a signal to the con 
troller associated With an impact of the vehicle; and 

a suspension system for suspending the housing relative to 
a medium upon Which the housing travels, Wherein the 
suspension system is in communication With the con 
troller and the suspension system is altered after receipt 
of the impact signal. 

14. The remotely controlled vehicle of claim 13 Wherein 
the propulsion device further comprises steering of the 
vehicle, and control of the steering is altered by the controller 
after receipt of the impact signal. 

15. The remotely controlled vehicle of claim 13 further 
comprising a timer for altering the control of the propulsion 
device after a prede?ned period of time. 

16. The remotely controlled vehicle of claim 13 further 
comprising at least one translatable body component in coop 
eration With the impact sensor, the at least one translatable 
body component being adapted for translation from a ?rst 
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position to a second position upon impact of the vehicle for 
simulating an appearance of a damaged vehicle that may 
require maintenance or for actuation of the impact sensor. 

17. The remotely controlled vehicle of claim 13 Wherein 
the propulsion device further comprises a motor for driving 
the vehicle, and control of the motor is altered by the control 
ler after receipt of the impact signal. 

18. The remotely controlled vehicle of claim 17 Wherein a 
maximum velocity of the vehicle is lessened by the controller 
after receipt of the impact signal. 

19. The remotely controlled vehicle of claim 17 Wherein 
control signals to the motor are delayed after receipt of the 
impact signal. 

20. A remotely controlled vehicle comprising: 
a housing; 
a propulsion device provided on the housing for translating 

the vehicle; 
a receiver provided on the housing for receiving signals 

from a remote control and conveying the signals to the 
propulsion device; 

a controller in communication With one of the receiver and 
the remote control for controlling the propulsion of the 
vehicle, and for altering the signals to the propulsion 
device to simulate operation of a vehicle requiring main 
tenance; and 

a timer for altering the control of the propulsion device 
after a prede?ned period of time. 

* * * * * 


